Identification of cis-acting regulatory elements in the human oxytocin gene promoter.
The expression of hormone-inducible genes is determined by the interaction of trans-acting factors with hormone-inducible elements and elements mediating basal and cell-specific expression. We have shown earlier that the gene encoding the hypothalamic nonapeptide oxytocin (OT) is under the control of an estrogen response element (ERE). The present study was aimed at identifying cis-acting elements mediating basal expression of the OT gene. A construct containing sequences -381 to +36 of the human OT gene was linked to a reporter gene and transiently transfected into a series of neuronal and nonneuronal cell lines. Expression of this construct was cell specific: it was highest in the neuroblastoma-derived cell line, Neuro-2a, and lowest in NIH 3T3 and JEG-3 cells. By 5' deletion analysis, we determined that a segment from -49 to +36 was capable of mediating cells-pecific promoter activity. Within this segment, we identified three proximal promoter elements (PPE-1, PPE-2, and PPE-3) that are each required for promoter activity. Most notably, mutation of a conserved purine-rich element (GAGAGA) contained within PPE-2 leads to a 10-fold decrease in promoter strength. Gel mobility shift analysis with three different double-stranded oligonucleotides demonstrated that each proximal promoter element binds distinct nuclear factors. In each case, only the homologous oligonucleotide, but neither of the oligonucleotides corresponding to adjacent elements, was able to act as a competitor. Thus, a different set of factors appears to bind independently to each element. By reinserting the homologous ERE or a heterologous glucocorticoid response element upstream of intact or altered proximal promoter segments we determined that removal or mutation of proximal promoter elements decreases basal expression, but does not abrogate the hormone responsiveness of the promoter. In conclusion, these results indicate that an important component of the transcriptional activity of the OT promoter resides in a small region extending only 50 bases upstream of the cap site and that this activity is the result of a cooperative interaction of at least three distinct proximal promoter elements.